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minimize  
(XP 0) + q
T
0 x + r0
subject to  
(XP i) + q
T
i x + ri ≤ 0, i = 1, . . . ,m
X = xxT .
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L(x,λ) = xT (P 0 +
m∑
i=1
λiP i)x + (q0 +
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λiqi)
Tx + r0 +
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x∈Rn
xTPx + qTx + r =
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q ∈ R(P )
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g(λ) = inf
x∈Rn
L(x,λ) =
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ΛGLRT (z) =
max
p∈C1
exp
[−(z − p)HM−1(z − p)]
max
q∈C2−C1
exp
[−(z − q)HM−1(z − q)]
H1
>
<
H2
P1
P2
= 1 ,
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ΛGLRT (z) =
exp
{
− min
p∈C1
[
(z − p)HM−1(z − p)]}
exp
{
− min
q∈C2−C1
[
(z − q)HM−1(z − q)]}
H1
>
<
H2
P1
P2
= 1 .
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lGLRT (z) =− min
p∈C1
[
(z − p)HM−1(z − p)]+
+ min
q∈C2−C1
[
(z − q)HM−1(z − q)] H1>
<
H2
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min
p∈C1
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pˆ = arg min
p/∈C1
[
(z − p)HM−1(z − p)] .
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L(p, λ) = (z − p)HM−1(z − p) + λ(|pHs|2 − ξ ‖s‖22 ‖p‖22) ,
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 Qu = ξI−ppH W = M−1+λQu# 
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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(z − pˆML)HM−1(z − pˆML)
]


 pˆML  	
 
   
   	 
	 	




 	 
 
	 
 	 
 
	  	

 	 	

min
q∈C2−C1
[
(z − q)HM−1(z − q)] , 
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minimize
q
(z − q)HM−1(z − q)
subject to qHR1q ≤ 0
qHR2q ≤ 0 .
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minimize
q
[
zHM−1z − 2{zHM−1q}+ qHM−1q]
subject to qHR1q ≤ 0
qHR2q ≤ 0 .
%


  "
	 !		
 
 

 
  
 !		
& '	
 "
	  	
 		
 			  ( #	" )*
 	 +  
,
	 		 		
  	
  +

 
	 B0 B1 B2  B3 

B0 =
[
zHM−1z (−M−1z)H
(−M−1z) M−1
]
,
B1 =
[
0 0
0 R1
]
, B2 =
[
0 0
0 R2
]
, B3 =
[
1 0
0 0
]
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(B11)1×1 (B12)1×K
(B21)K×1 (B22)K×K
]
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qHR1q = 
(
B1
[
1 qH
q qqH
])
=  (B1Q)
qHR2q = 
(
B2
[
1 qH
q qqH
])
=  (B2Q)
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Q =
[
1 qH
q qqH
]
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minimize
q

(
B0
[
1 qH
q qqH
])
subject to 
(
B1
[
1 qH
q qqH
])
≤ 0

(
B2
[
1 qH
q qqH
])
≤ 0
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minimize
q,t

(
B0
[
|t|2 tqH
t∗q qqH
])
subject to 
(
B1
[
|t|2 tqH
t∗q qqH
])
≤ 0

(
B2
[
|t|2 tqH
t∗q qqH
])
≤ 0

(
B3
[
|t|2 tqH
t∗q qqH
])
≤ 0
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minimize
Q
& (B0Q)
subject to & (B1Q) ≤ 0
& (B2Q) ≤ 0
& (B3Q) = 1
Q  0 .
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maximize
y1,y2,y3
−y3
subject to Y = y1B1 + y2B2 + B0 + y3B3  0
yk ≥ 0, k = 1, 2.
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qHs qs = 1 , q
H
s R1qs < 0 , q
H
s R2qs < 0 .
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 Qs 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	   (K + 1)× (K + 1)%
Qs = (1− η)
[
1 01×K
0K×1 qsq
H
s
]
+ η
[
1 01×K
0K×1 IK×K + qsq
H
s
]
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(B1Qs) = (q
H
s R1qs) + η(R1)
(B2Qs) = (q
H
s R2qs) + η(R2)
(B3Qs) = 1 .
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B0 + B3 =
[
1 + zHM−1z (−M−1z)H
(−M−1z) M−1
]
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S = 1 + zHM−1z − (M−1z)HM(M−1z) = 1 > 0 .
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minimize
Q
 (B0Q)
subject to  (B1Q) ≤ 0
 (B2Q) ≤ 0
 (B3Q) = 1
Q  0 .
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minimize 	(Σ−1S)− log det(Σ−1)
subject to cond(Σ) ≤ kmax
Σ  a2I
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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 Ω = Σ−1  
⎧⎪⎨
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minimize 	(ΩS)− log det(Ω)
subject to cond(Ω) ≤ kmax
Ω  a2I
.
    cond(S) ≤ kmax  !
 
uI  Ω  kmaxuI,
 u > 0 
 	
   !
 
 	
  "
 ⎧⎪⎨
⎪⎩
minimize 	(ΩS)− log det(Ω)
subject to uI  Ω  kmaxuI
Ω  a2I
, #
$   	
      
#%
  	

  
  	
  	
       ⎧⎪⎨
⎪⎩
minimize (ΩS)− log det(Ω)
subject to uI  Ω  kmaxuI
Ω  a2I
, 
  
Ω
∗ = QΛQH , 
 ! " #       " #  S $%
     " #   &' (# 
    #     ⎧⎪⎨
⎪⎩
minimize
∑N
i=1(liμi − log μi)
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 i = 1, . . . , n
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  AA
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2 , . . . , σ
2
n−1 ! 
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